Appendix E-5
Crosswalk Between the 7th and 8th Editions

7th Ed. With 2016 Interim Revisions 8th Ed. Modifications to the 8th Ed.
Article or Equation Article or Equation Unchanged | Editorial Updated New Removed
5.1 Scope 5.1 Scope v
5.2 Definitions 5.2 Definitions v
5.3 Notation 5.3 Notation v
5.4 Material Properties 5.4 Material Properties v
5.4.1 General 5.4.1 General v
5.4.2 Normal Weight and Structural Lightweight Concrete 5.4.2 Normal Weight and Lightweight Concrete v
5421 Compressive Strength 5.4.21 Compressive Strength v
5422 Coefficient of Thermal Expansion 5.4.2.2 Coefficient of Thermal Expansion v
5.4.23 Shrinkage and Creep 5.4.23 Creep and Shrinkage v
5.4.2.3.1 General 5.4.2.3.1 General v
5.4.23.2 Creep 5.4.23.2 Creep
_ -0.118 _ “0.118
5.4.2.3.2-1 v (tvt:) = 19k, k k1, 542321 1\ (I,f, ) = 1.9k k, k k,,t,
5.4.2.3.2-2 ky=145-0.13(V/S)>1.0 5.4.2.3.2-2 ky=145-0.13(V/S)>1.0 v
5.4.2.3.2-3 ke =1.56—0.008H 5.4.2.3.2-3 ke =1.56 - 0.008H v
5.4.2.3.2-4 k, = > 5.4.2.3.2-4 k -2 v
LY g
t t
b = oo—ay ko =—ro0_ay v
5.4.2.3.2-5 12 - i |4q 5.4.2.3.2-5 12 k Jei |4y
fi+20 fi+20
t t
266°5) + ¢ | 1.80 + 1.77 ¢ 03075 26°305) + ¢ || 1.80 + 1.77 ¢ 5/ v
C5.4.23.2-1 ke = ¢ 2587 C5.4.2.3.2-1 ke = 7 5587
45 + ¢ 45 + ¢
.t .t
b= 26°367S) 4 || 1064 —94(V/S) b= 26"3*75) L4 |[ 1064 —94(V/S) P
C5.4.2.3.2-2 s P 923 C5.4.2.3.2-2 s : 923
45+1¢ 45+1
5.4.233 Shrinkage 5.4.233 Shrinkage
_ -3 . _ -3
5.4.23.3-1 &y = KKk K 0.4810 5.4.2.3.3-1 &y = kK kK, 0.48%10
5.4.2.3.3-2 ks =(2.00-0.014 H) 5.4.2.3.3-2 kp =(2.00-0.014 H) v
5424 Modulus of Elasticity 5424 Modulus of Elasticity v
— 2.0 £1033 — , 2.0 £1033
54241 E. =120,000K,w."f, 54241 E, =120,000K,w" f, v
_ 10.33 _ 10.33
€5.4.2.4-1 E. =2,500, C5.4.2.4-1 E, =2,500; P
C5.4.2.42 E, =33,000K,w," [ f! 5.4.2.4-2 E, =33,000K,w,"*\/f! v
C5.4.2.4-3 E, =1820{f", C5.4.2.4-3 E =1.820{f", v




7th Ed. With 2016 Interim Revisions 8th Ed. Modifications to the 8th Ed.
Article or Equation Article or Equation Unchanged| Editorial Updated New Removed
5.4.2.5 Poisson’s Ratio 5.4.2.5 Poisson’s Ratio 4
5.4.2.6 Modulus of Rupture 5.4.2.6 Modulus of Rupture v
5.4.2.7 Tensile Strength 5.4.2.7 Tensile Strength v
5.4.2.8 Concrete Density Modification Factors 5.4.2.8 Concrete Density Modification Factors v
A=47 So <1.0
5.4.2.8-1 5.4.2.8-1 v
A=47f, I\ <10 ¢
0.75<A=75w,<1.0
C5.4.2.8-1 075<1=75w, <1.0 5.4.2.8-2 ¢
543 Reinforcing Steel 5.4.3 Reinforcing Steel
5.4.3.1 General 5.4.3.1 General 4
5.43.2 Modulus of Elasticity 5.43.2 Modulus of Elasticity v
5433 Special Applications 5433 Special Applications v
5.4.4 Prestressing Steel 5.4.4 Prestressing Steel v
5.4.4.1 General 5.4.4.1 General 4
5.4.4.2 Modulus of Elasticity 5.4.4.2 Modulus of Elasticity v
5.4.5 Post-Tensioning Anchorages and Couplers 5.4.5 Post-Tensioning Anchorages and Couplers v
5.4.6 Ducts 5.4.6 Post-Tensioning Ducts v
5.4.6.1 General 5.4.6.1 General v
5.4.6.2 Size of Ducts 5.4.6.2 Size of Ducts v
5.4.6.3 Ducts at Deviation Saddles 5.4.6.3 Ducts at Deviation Saddles v
5.5 Limit States 5.5 Limit States and Design Methodologies v
5.5.1 General 5.5.1 General v
5.5.1.1 Limit-State Applicability 5.5.1.1 Limit-State Applicability v
5.5.1.2 Design Methodologies 5.5.1.2 Design Methodologies v
5.5.1.2.1 General 5.5.1.2.1 General v
5.5.1.2.2 B-Regions 5.5.1.2.2 B-Regions v
5.5.1.2.3 D-Regions 5.5.1.2.3 D-Regions v
5.5.2 Service Limit State 5.5.2 Service Limit State 4
5.5.3 Fatigue Limit State 5.5.3 Fatigue Limit State v
5.5.3.1 General 5.5.3.1 General 4
5.5.3.1-1 7(&7) < (AF), 5.53.1-1 v(&7) < (AF)y, v
5.53.2 Reinforcing Bars 5.5.3.2 Reinforcing Bars and Welded Wire Fabric v
55321 (AF )y = 24=20f ! 1, 553.2-1 (AF)py = 2420 L/ 1, v
55322 (AF )y =16=0.33 5.5.3.2-2 (AF)py =16-0.33 o v
5.5.3.3 Prestressing Tendons 5.5.3.3 Prestressing steel v
5.53.4 Welded or Mechanical Splices of Reinforcement 5.5.3.4 Welded or Mechanical Splices of Reinforcement v
5.5.4 Strength Limit State 5.5.4 Strength Limit State v
5.5.4.1 General 5.5.4.1 General v
5.5.4.2 Resistance Factors 5.5.4.2 Resistance Factors v
55421 Conventional Construction 5.5.4.2 Resistance Factors v
554211 0759075+ 22508 g 55421 075<g-075+ 2255720 v
(Cn —&y (‘5 —€, )
5.5.4.2.1-2 0A755¢:0A75+M509 5.5.4.2-2 0.75<¢=0.75 +M50A9 v
(es—ta) (& "5}/)




7th Ed. With 2016 Interim Revisions 8th Ed. Modifications to the 8th Ed.
Article or Equation Article or Equation Unchanged | Editorial Updated New Removed
5.5.4.2.2 Segmental Construction 5.5.4.2 Resistance Factors v
5.5.4.2.3 Special Requirements for Seismic Zones 2, 3, and 4 5.5.5.2 Special Requirements for Seismic Zones 2, 3, and 4 v
55.4.3 Stability 5.5.4.3 Stability v
5.5.5 Extreme Event Limit State 5.5.5 Extreme Event Limit State v
5.5.5 Extreme Event Limit State 5.55.1 General 4
5.6 Design Considerations 5.8 Design of D-Regions v
5.6.1 General 5.5.1.1 Limit-State Applicability v
5.6.2 Effects of Imposed Deformations 5.5.1.1 Limit-State Applicability v
_ 5.8.1 General 4
5.6.3 Strut-and-Tie Method 5.8.2 Strut-and-Tie Method (STM) v
5.6.3.1 General 5.8.2.1 General 4
5.6.3.2 Structural Modeling 5.8.2.2 Structural Modeling 4
a = a ~
€5.63.2-1 v, :[oz-o&(ﬂ}/fw €5.8.2.2-1 v, = {oAz-oAl[;ﬂ fib,d v
5.6.3.3 Factored Resistance 5.8.23 Factored Resistance
56331 £ =¢F, 58231 £ =¢F,
5.6.3.4 Proportioning of Ties 5.8.2.4 Proportioning of Ties
5.6.3.4.1 Strength of Tie 5.8.2.4.1 Strength of Tie v
se3a1a bl A (N f) 582411  B=fArA S+ ]]
5.6.3.4.2 Anchorage of Tie 5.8.2.4.2 Anchorage of Tie v
5.6.3.5 Proportioning of Node Regions 5.8.2.5 Proportioning of Node Regions v
5.6.3.5.1 Strength of the Node Face 5.8.2.5 Proportioning of Node Regions v
- - v
R S R P
5.6.3.5.2 Effective Cross-Sectional Area of Node Face 5.8.2.5.2 Effective Cross-Sectional Area of Node Face 4
5.6.3.5.3 Limiting Compressive Stress at the Node Face 5.8.2.5.3 Limiting Compressive Stress at the Node Face v
5.6.3.5.3a General 5.8.2.5.3a General 4
5.6.3.5.3a-1 . -, 5.8.2.5.3a-1 , v
S =myf "¢ Sa =myf e
5.6.3.5.3b Back Face of a CCT Node 5.8.2.5.3b Back Face of a CCT Node 4
5.6.3.6 Crack Control Reinforcement 5.8.2.6 Crack Control Reinforcement 4
A, A,
5.6.3.6-1 *—>0.003 582,61 Y—>0.003 v
bwsv bwsv
4, Ay
5.63.62 20.003 5.8.2.6-2 5 20003 v
wSh wSh
5.7 Design for Flexural and Axial Force Effects 5.6 Design for Flexural and Axial Force Effects — B Regions v
5.7.1 Assumptions for Service and Fatigue Limit States 5.6.1 Assumptions for Service and Fatigue Limit States v
5.7.2 Assumptions for Strength and Extreme Event Limit States 5.6.2 Assumptions for Strength and Extreme Event Limit States v
5.7.2.1 General 5.6.2.1 General v
5.7.2.11 £ 00 5.6.2.1-1 £ 000 v
o d,” 0.003+¢, o d, 0.003+¢,
5.7.2.2 Rectangular Stress Distribution 5.6.2.2 Rectangular Stress Distribution v
573 Flexural Members 5.6.3 Flexural Members v




7th Ed. With 2016 Interim Revisions 8th Ed. Modifications to the 8th Ed.
Article or Equation Article or Equation Unchanged | Editorial Updated New Removed
5.73.1 Stress in Prestressing Steel at Nominal Flexural Resistance 5.6.3.1 Stress in Prestressing Steel at Nominal Flexural Resistance v
5.7.3.1.1 Components with Bonded Tendons 5.6.3.1.1 Components with Bonded Tendons v
. c . c
5.7.3.1.1-1 fo = f,,,,[l - kd—J 5.6.3.1.1-1 S = fm,[l—kd—] v
)2 P
S Io
5.7.3.1.1-2 k=2|1.04 - — 5.6.3.1.1-2 k=2|1.04 - — v
S S
e A S, AL~ A fl-a, f!(b-b, ), e A, 1, +4. ], - A f\’—a,jf'(b—bh)h/
5.7.3.1.1-3 N ] 1 5.6.3.1.1-3 B ] 1. v
o, fBb, +k4, - o, f[Bb, +kd, -
" d, " d,
A AL AL AL AL A
5.7.3.1.1-4 ) S 5.6.3.1.1-4 ) S v
alf; Bﬁ+kApx7 al-f; B/bJrkAp»T
L 2
5.73.1.2 Components with Unbonded Tendons 5.6.3.1.2 Components with Unbonded Tendons v
. d,—c ) d,-c .
5.7.3.1.2-1 S =S 1900 ———| < [, 5.6.3.1.2-1 S = Jre 7900 - = S v
27 27
- l/, = : 6.3.1.2- l, = . v
5.7.3.1.2-2 e [2+N‘] 5.6.3.1.2-2 [2+N\-J
oo ATt AT A S - fl(b=b)h, oo A St AS A S —a fl(b=b)h, ,
5.7.3.1.2-3 = v 5.6.3.1.2-3 = -
S B by I Brby
o= ATt AL -4 f o= At AL -4 f v
5.7.3.1.2-4 T T aa 5.6.3.1.2-4 T A s
m’l.fL ﬁlb a’l-/; ﬁ]b
= 15.0 (ksi o= +15.0 (ksi
C5.7.3.1.2-1 f”‘ f”” * (ksi) C5.6.3.1.2-1 f”"' f’” * (ksi) v
5.7.3.1.3 Components with Both Bonded and Unbonded Tendons 5.6.3.1.3 Components with Both Bonded and Unbonded Tendons v
5.7.3.1.3a Detailed Analysis 5.6.3.1.3a Detailed Analysis v
5.7.3.1.3b Simplified Analysis 5.6.3.1.3b Simplified Analysis v
5.7.3.2 Flexural Resistance 5.6.3.2 Flexural Resistance v
57321 Factored Flexural Resistance 5.6.3.2.1 Factored Flexural Resistance v
M =oM M =M
5.7.3.2.1-1 =M, 5.6.3.2.1-1 » =M, v
5.7.3.2.2 Flanged Sections 5.6.3.2.2 Flanged Sections v
X a X a a a
M, = Aps_fps dp 7; + A fi|d, *; - M, = Aprpx dp 7; +A.fd, 7; -
5.7.3.2.2-1 Y 5.6.3.2.2-1 A v
N ' a f vl @ ' a f
Af(d —7)+af(b—h,)h. ——— Af(d —7)+af(b—bv)h ———L
s/s s ) 1Ve w f ) ) /s s 2 1/¢ " f 2 2
5.7.3.2.3 Rectangular Sections 5.6.3.2.3 Rectangular Sections v
57324 Other Cross-Sections 5.6.3.2.4 Other Cross-Sections v
5.7.3.25 Strain Compatibility Approach 5.6.3.2.5 Strain Compatibility Approach v
5.7.3.2.6 Composite Girder Section 5.6.3.2.6 Composite Girder Section v
5733 Limits for Reinforcement
5.7.33.1 Maximum Reinforcement--- deleted 2005
5.7.33.2 Minimum Reinforcement 5.6.3.3 Minimum Reinforcement v




7th Ed. With 2016 Interim Revisions 8th Ed. Modifications to the 8th Ed.
Article or Equation Article or Equation Unchanged | Editorial Updated New Removed
. S, . S,
57.3.3.2-1 M, =7 (1 +72S e ) S — M, o 5.6.3.3-1 M, =y (nf, +72S 0 ) S~ M, - v
5.73.4 Control Cracking by Distribution of Reinforcement 5.6.7 Control Cracking by Distribution of Reinforcement v
700y 700y
57.34-1 s S ——= -2 56.7-1 s < —= - 2d v
B, [, B, 1.
d, d,
B, = I+——— 5.6.7-2 B, = I4——— v
0.7(h—-d) 0.7(h—d )
A, >0.012 (d, -30 A, > 0.012 (d,-30
573.4-2 ¢ (d,-30) 5673 xk (d, =30)
5.7.3.5 Moment Redistribution 5.6.3.4 Moment Redistribution v
5.7.3.6 Deformations 5.6.3.5 Deformations v
5.7.3.6.1 General 5.6.3.5.1 General v
5.7.3.6.2 Deflection and Camber 5.6.3.5.2 Deflection and Camber 4
3 3 3
5.7.3.6.2-1 I :[ s ] I‘g +’71—[74"] —11" < 1‘g 5.6.3.5.2-1 1, :[AA{[U ] ]g +l>17[1\1\{[“] wl“" < ]g v
g Ix Ig
5.7.3.6.2-2 M, =f - 5.6.3.5.2-2 M, =7 — v
Vi Vi
5.7.3.6.3 Axial Deformation 5.6.3.5.3 Axial Deformation v
5.7.4 Compression Members 5.6.4 Compression Members v
5.7.4.1 General 5.6.4.1 General v
5.7.4.2 Limits for Reinforcement 5.6.4.2 Limits for Reinforcement 4
A A, f
57.4.2-1 A A 08 56.4.2-1 A el <08 v
Ag gy Ax Agf.v
A, f A f
R 2P <030 R —2=P <030 v
5.7.4.2-2 , 5.6.4.2-2 -
4, /. 4, f.
A, f ! !
57.4.23 A Aoy 135 56.4.2-3 Aoty 135 v
4 A4S, 5 4. A, Iy
A AT,
but not greater than 0.015 5.6.4.2-4 s+ <0.015 v
4, A,f,
5.7.4.3 Approximate Evaluation of Slenderness Effects 5.6.4.3 Approximate Evaluation of Slenderness Effects v
E.l, E.l,
— T E — T EI, v
5.7.4.3-1 g - 5 5.6.4.3-1 g -5
1 + B(I l + ﬁd
E. I, E.l,
. . v
5.7.4.3-2 EI = 25 5.6.4.3-2 El = 25
1+B, 1+8,
5.7.4.4 Factored Axial Resistance 5.6.4.4 Factored Axial Resistance v
P =¢P, P =¢P
5.7.4.4-1 P =0k, 5.6.4.4-1 » =k, v
ko fl(4,— 4, - 4,)+ 1,4, koS! (A, =4, = 4,)+ 1,4,
5.7.4.4-2 P, =085 5.6.4.4-2 P =0.85 . v
—4, (f/w -Epe, ) ~Aps (fl”‘ - EI'S‘“)




7th Ed. With 2016 Interim Revisions 8th Ed. Modifications to the 8th Ed.
Article or Equation Article or Equation Unchanged | Editorial Updated New Removed
k (A4, —A,-A4,)+ A4, kfl(A,-A,-A4,)+ A,
R P, =080 : P, =0.80 v
5.7.4.4-3 4, (f, ‘E,,Eu,) 5.6.4.4-3 -4, (f, —E,,SW)
5.7.4.5 Biaxial Flexure 5.6.4.5 Biaxial Flexure v
At t 1 Lt v
57451 B "R B 4R 56451 B TR R 4R Y
Po=k S A, -4, =4, )+ [ 4,-4,(/, - Ez, Po=k (A=A, -4, )+ A4, -4,(],. - Ee,
5.7.4.5-2 ( ) ( ) 5.6.4.5-2 ( ) ( ) v
M M, )
! w2 <10 g — < 1.0 v
5.7.4.5-3 M, . 5.6.4.5-3 M, .
5.7.4.6 Spirals and Ties 5.6.4.6 Spirals, Hoops and Ties v
44\ F p y ,
=045 (—9—1)—C =4 Ao _q| Lo
57.4.6-1 Ps A 5.6.4.6:1 p,=4 2045 1 v
e fym (d.s) A ),
5.7.4.7 Hollow Rectangular Compression Members 5.6.4.7 Hollow Rectangular Compression Members v
57471 Wall Slenderness Ratio 5.6.4.7.1 Wall Slenderness Ratio v
5.7.4.7.1-1 A = X, 5.6.4.7.1-1 A = X v
t t
5.74.7.2 Limitations on the Use of the Rectangular Stress Block Method 5.6.4.7.2 Limitations on the Use of the Rectangular Stress Block Method v
5.7.4.7.2a General 5.6.4.7.2a General v
5.7.4.7.2b Refined Method for Adjusting Maximum Usable Strain Limit 5.6.4.7.2b Refined Method for Adjusting Maximum Usable Strain Limit v
5.7.4.7.2c Approximate Method for Adjusting Factored Resistance 5.6.4.7.2c Approximate Method for Adjusting Factored Resistance v
< = < =
57472¢1 v <15 then ¢, =10 56472c1 v <15 then ¢, = 1.0 %
57.472¢2 15<h, <25, then¢, =1-0.025(1, —15) 56.4.7.2¢-2 15<hi, <25, thend, = 1—0.025(7\“ —15) v
< < = < < =
5747203 2 w35 then ¢, =075 5647203 2 < kw35 then ¢, =075 P
5.7.5 Bearing 5.6.5 Bearing v
5.7.5-1 £ =oF, 5.6.5-1 F=of, v
P =0.85f'4 P =085f'4
5752 ,, Sidm 5.6.5-2 f SiAm v
5.7.5-3 m= % <20 5.6.5-3 m= 2 <20 v
Al AI
A, 4,
5.7.5-4 m=0.75 |— < 1.50 5.6.5-4 m= 0.75 [— < 1.50 v
Al A[
5.7.6 Tension Members 5.6.6 Tension Members v
5.7.6.1 Factored Tension Resistance 5.6.6.1 Resistance to Tension 4
P =¢P, P =¢P
5.7.6.1-1 P =0k, 5.6.6.1-1 » =0k, v
5.7.6.2 Resistance to Combinations of Tension and Flexure 5.6.6.2 Resistance to Combined Tension and Flexure 4
5.8 Shear and Torsion 5.7 Design for Shear and Torsion — B Regions v
5.8.1 Design Procedures 5.7.1 Design Procedures v
5.8.1.1 Flexural Regions 5.7.11 Flexural Regions v




7th Ed. With 2016 Interim Revisions 8th Ed. Modifications to the 8th Ed.
Article or Equation Article or Equation Unchanged | Editorial Updated New Removed
5.8.1.2 Regions Near Discontinuities 5.7.1.2 Regions Near Discontinuities v
5.8.1.3 Interface Regions 5.7.1.3 Interface Regions v
5.8.1.4 Slabs and Footings 5.7.1.4 Slabs and Footings v
5.8.1.5 Webs of Curved Post-Tensioned Box Girder Bridges 5.7.15 Webs of Curved Post-Tensioned Box Girder Bridges v
5.8.2 General Requirements 5.7.2 General Requirements v
5.8.2.1 General 5.7.2.1 General v
5.82.1-1 L =T, 5.7.2.1-2 T =T, v
5.8.2.1-2 V.=ev, 5.7.2.1-1 Vo=, v
5.8.2.1-3 T, > 0.25¢T,, 57213 T, > 0.25¢T, v
A7 f 42
T, =0.1250 f/ =2 14— — T, =0.125KA f/ —
58214 T 12 0.1250 57.2.14 7 . v
2
5.8.2.1-5 v
_ 2 0.9p,7T,
of w t
5.8.2.1-6 5.7.3.4.2-5 24, v
T, ds Td
B v ) V., =V, +2%
5.8.2.1-7 ut A, 5.7.3.4.2-6 o 24, v
5.8.2.2 Modifications for Lightweight Concrete 5.4.2.8 Concrete Density Modification Factor v
5.8.2.3 Transfer and Development Lengths 5.7.2.2 Transfer and Development Lengths v
5.8.2.4 Regions Requiring Transverse Reinforcement 5.7.23 Regions Requiring Transverse Reinforcement v
58241 V,>050(V.+V,) 57231 V> 05(V.+7,) v
5.8.25 Minimum Transverse Reinforcement 5.7.2.5 Minimum Transverse Reinforcement v
7bhys = b, S
4, 2 0.0316 A 17 2> A, 2 00316 A ff] 2=
5.82.5-1 /s 5.7.2.5-1 ' V7 £, v
5.8.2.6 Types of Transverse Reinforcement 5.7.2.4 Types of Transverse Reinforcement v
5.8.2.7 Maximum Spacing of Transverse Reinforcement 5.7.2.6 Maximum Spacing of Transverse Reinforcement v
S, =0.8d,<24.0 S = 0.8d, <24.0
5.8.2.7-1 ma ! 5.7.2.6-1 max ' v
S, =0.4d, <12.0 S, = 0.4d, <12.0
5.8.2.7-2 ’ 5.7.2.6-2 max ' v
5.8.2.8 Design and Detailing Requirements 5.7.2.7 Design and Detailing Requirements v
5.8.29 Shear Stress on Concrete 5.7.2.8 Shear Stress on Concrete v
vV, -6V V,—oV
5.8.2.9-1 v, = ] 5.7.2.8-1 v, = 7(1)”‘ v
bb,d, ob.d,
A d +Afd A fd +Afd
5.8.2.9-2 d = Aoy * AT, 5.7.2.8-2 d =ttt - v

A A

Ao T A,




7th Ed. With 2016 Interim Revisions 8th Ed. Modifications to the 8th Ed.
Article or Equation Article or Equation Unchanged | Editorial Updated New Removed
d *L d 7L v
C5.8.2.9-1 v A(_fj +Awf;” C5.7.2.8-1 v Af +Ap(/;s
d 72+D" d 72+D" v
C5.8.2.9-2 eT T C5.7.2.8-2 =3 -
5.8.3 Sectional Design Model 5.7.3 Sectional Design Model v
5.8.3.1 General 5.7.3.1 General v
5.8.3.2 Sections Near Supports 5.7.3.2 Sections Near Supports v
5.83.3 Nominal Shear Resistance 5.7.33 Nominal Shear Resistance v
V, =V +V +V V,=V.+V +V
5.833-1 WSl 5.7.33-1 W=l v
V,=025f(bd +V V,=025fbd, +V
5.83.3-2 f Jbd, +V, 57332 g Sbd, +V, v
58333 Vo= 0.0316BA7 bd. 57333 V.= 00316811 bd, v
A f.d, (cot® + cota)sina A, f,d, (cot® + cota)sin o
5.8.3.3-4 V.= : 5.7.3.3-4 Vi=— N v
58335 V.= 4,7, sina<0.095:f/b,d, s7335 V, = A,f, sina<0.0950/77bd, P
A,f,d, cot0 A f.d, cot®
€5.8.3.3-1 Vom0 €5.7.3.31 Vo=t v
5.83.4 Procedures for Determining Shear Resistance 5.7.3.4 Procedures for Determining Shear Resistance Parameters 8 and 6 v
5.8.3.4.1 Simplified Procedure for Nonprestressed Sections 5.73.4.1 Simplified Procedure for Nonprestressed Sections v
5.8.3.4.2 General Procedure 5.7.3.4.2 General Procedure v
4.8 4.8
5.8.3.4.2-1 p= 5.7.3.4.2-1 b= . v
.8.3.4. (1+7508,) 7.3.4. (1+7508,)
48 51 o8 51
5.8.3.4.2-2 (1+7502,) (39 +5.) 5.7.3.4.2-2 (1+750e,) (39 +5,,) Y
0=29+3500¢, 0=29+3500¢,
5.8.3.4.2-3 5.7.3.4.2-3 v
M M,
(‘—" +05N, +[, =, |- Awfpnj [‘—u 05N, +[V, -V,|- Ap‘_fpu]
5.8.3.4.2-4 o d, 5.7.3.4.2-4 . d, v
) EA+E,A, EA+E,A,
. 1.38 o = 1.38
5.8.3.4.2-5 RRPYS 5.7.3.4.2-7 N a, 4063 v
5.8.3.43 Simplified Procedure for Prestressed and Nonprestressed Sections v
; VM., ;
5.8.3.4.3-1 Vw, =0.021 f(bvd‘, + VJ +—L—<¢ > 0.06\ f'.deL v
M,
5.8.3.4.3-2 M, =S, [f, + S —Sf”] v
V., =(0.061/ f/ +0.30f,.)b,d, +V,
cvsnna Ve (06T 0307, )0, o, /
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cot0 10+3[‘f’" J<18 N
5.8.3.4.3-4 = vl B
N/
5.8.3.5 Longitudinal Reinforcement 5.7.3.5 Longitudinal Reinforcement v
M, N, (v . M, N, (|r,
5.8.3.5-1 A S+ AL, 2L—“+0A5—“+[i—Vp —OASV‘]cote 5.7.3.5-1 A St AL, 2L—‘+0A5—“+[A—V” —OASK]cote v
VP ¢ v VO e v
. - S % V.
5.8.3.5-2 Af, + A, S 2 (T—O.SVX ~V, |cot® 5.7.3.5-2 Af,+ A, S, 2 d)——OASV‘ ~V, |cotd v
5.8.3.6 Sections Subjected to Combined Shear and Torsion 5.7.3.6 Sections Subjected to Combined Shear and Torsion v
5.8.3.6.1 Transverse Reinforcement 5.7.3.6.1 Transverse Reinforcement v
5.8.3.6.2 Torsional Resistance 5.7.3.6.2 Torsional Resistance v
24,4, f, cot® 24,4,f, cot®
5.8.3.6.2-1 L=—7"—" 5.7.3.6.2-1 L=—"7"— v
5.8.3.6.3 Longitudinal Reinforcement 5.7.3.6.3 Longitudinal Reinforcement v
A foed g oMl 05N, A foed g Ml 05N,
ps J ps Jy ¢dr ¢ ps ) ¢dv ¢
5.8.3.6.3-1 2 3 5.7.3.6.3-1 P 3 v
cot | L=y |—o5p | +[ 245m 10 cot O, Fe -y |—05p | +[245P T
o ’ 24,9 [ 24,4
T.p, T,p
5.8.3.6.3-2 A4, == 5.7.3.6.3-2 A4, == v
24,1, ZAOfy
5.8.4 Interface Shear Transfer—Shear Friction 5.7.4 Interface Shear Transfer—Shear Friction v
5.8.4.1 General 5.7.4.1 General v
5.84.1 General 5.7.4.3 Interface Shear Resistance 4
R R v
S v, ST vamer
R . v
5.8.4.1-2 V.V, 5.7.4.3-2 VsV,
5.8.4.1-3 . 5.7.4.3-3 . v
Vi=cAo 0y f, +P.) Vi=cAdo +nd, f,+P,)
- - v
>8414 Vi SK S e A, 37434 Vi SKif e A,
R R v
58.4.15 Vo<Kod. 57435 Vi <K, A,
. N v
>84.16 Ao =by Ly >7:4.36 Ao =by Ly
5.8.4.1 General 5.7.4.6 Interface Shear in Box Girder Bridges v
Computation of the Factored Interface Shear Force, Vui, for Computation of the Factored Interface Shear Force for Girder/Slab
5.8.4.2 ) i 5.7.4.5 ! v
Girder/Slab Bridges Bridges
5.8.4.2-1 _ 57451 S .
bvidv bvidv
5.8.4.2-2 V,=vA,=v,12b, 5.7.4.5-2 V,=v,4,=v,12b, v
P P
5.8.4.2-3 A, == 5.7.4.5-3 A, =— v
T, "o,
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€5.8.4.2-1 C5.7.4.5-1 v
M,,=M,+V, At My,=M,+V At
M, M
€5.8.4.2-2 C,=—*= €5.7.4.5-2 C,=—* v
d, d,
M, VAL M, VAL
€5.8.4.2-3 =t C5.7.4.5-3 C,=—+—"—— v
d\' d\' dv dv
M M
C5.8.4.2-4 C=—" 5.7.4.5-4 C=— v
d, d,
- - v
C5.8.4.2:5 v, =Chye C, C5.7.455 Y, =Chre C
VAl VAL
C5.8.4.2:6 Vi=—"— €5.7.456 Vv, =—— v
dv d\r
V. V.
C5.8.4.2-7 V, ==+ €5.7.4.5-7 V,=—* v
h dv h d‘,
5.8.4.3 Cohesion and Friction Factors 5.7.4.4 Cohesion and Friction Factors v
5.8.4.4 Minimum Area of Interface Shear Reinforcement 5.7.4.2 Minimum Area of Interface Shear Reinforcement 4
0.054,, 0.054,,
5.8.4.4-1 2 5.7.4.2-1 e v
fy /5
Principal Tensile Stresses in Webs of Segmental Concrete Bridges 5.9.233 Principal Tensile Stresses in Webs v v
Vo,
5.9.2.3.3-1 r=—2% v
1,b,
Vo, T
592332  r=—t4—lo v
Igbw Acp
Vo, T
5.9.2.3.3-3 T=—"—+— v
Ing 2Anbw
1 2 2
592334  fu, :5((1%  Fr ) NS+ £ ) +(27) ) v
X 1 . 2 2
592331 Sy =;((f,,(, + Lo VA * 1 ) +(20) ) v
5.8.6 Shear and Torsion for Segmental Box Girder Bridges 5.12.5.3.8 Alternative Shear Design Procedure v
5.8.6.1 General 5.12.5.3.8a General v
5.8.6.2 Loading 5.12.5.3.8b Loading v
5.8.6.3 Regions Requiring Consideration of Torsional Effects 5.7.2.1 General v
5.8.6.3-1 v
T,>1/3¢T,,
58632 T, =0.0632K 124, 57215 T, = 0.125K0f724,5, P
/, "
K= flo—tee 2.0 Soe
5.8.6.3-3 \/ 0.06324/f! 57.2.1-6 K= [l+— <2.0 P
0.12544/ 1",
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5.8.6.4 Torsional Reinforcement 5.12.5.3.8d Torsional Reinforcement v
T, <4T, T, < 4T,
5.8.6.4-1 5.12.5.3.8d-1 v
24 A4 24 A
58642 L= 2441, 51253842 T = 2447, v
K K
T, py T, p
5.8.6.4-3 4,2 51253843 A2 v
244, f, 244, f,
Mu Mll ‘/
5.8.6.4-4 5.12.5.3.8d-4
0.9d,1,) 0.94. 1)
5.8.6.5 Nominal Shear Resistance 5.12.5.3.8¢c Nominal Shear Resistance v
V.=V +V, V.=V +V,
5.8.6.5-1 e 5.12.5.3.8¢c-1 e v
58652 V,=0379 1 b.d, s12538c2 =03794,[f! b, v
58653 V, = 0.0632KA[f] bd, s12538c3 Ve = 00632KAJfI bd, v
A fd, A,f.d,
5.8.6.5-4 V== 5125384 Vo= — v
Ko oL < oy
5.8.6.3-3 0,06327\\/7 - 5.12.53.8c5 K= v
v T 14 T
_ e+ L 1< 04740 1) _ u —x <. !
5.8.6.5-5 [bv d‘,j [2140 b(,j NI 5.12.5.3.8¢-6 (bv 7 ]+(2A0 A J— 0.474 4/ f; v
5.8.6.6 Reinforcement Details 5.12.5.3.8e Reinforcement Details
58661 57261 S = 0.8d, <24.0
o S mar = 0.8d, <36.0 in. o
5.86.62 57262 S = 0.4d, <12.0 v
o S mae = 0.4d, <18.0 in. o
5.9 Prestressed Concrete 5.9 Prestressing v
5.9.1 General Design Considerations 5.9.1 General Design Considerations v
5.9.1.1 General 5.9.1.1 General v
5.9.1.2 Specified Concrete Strengths 5.9.1.2 Design Concrete Strengths v
5.9.1.3 Buckling 5.9.1.5 Buckling v
5.9.1.4 Section Properties 59.13 Section Properties v
5.9.1.5 Crack Control 5.9.1.4 Crack Control 4
5.9.1.6 Tendons with Angle Points or Curves 5.9.1.6 Tendons with Angle Points or Curves v
_ 5.9.2 Stress Limitations 4
5.9.2 Stresses Due to Imposed Deformation 5.9.2.1 Stresses Due to Imposed Deformation
= v (n) = v(on)
59.2-1 F'=F(1-¢"") 59.2.11 F'=F(1-e")
r_ i) " vt
59.22 Fr=F(1=e") w01 59.2.12 Fr=F(1=e) /v (n) %
5.9.3 Stress Limitations for Prestressing Tendons 5.9.2.2 Stress Limitations for Prestressing Steel v
5.9.4 Stress Limits for Concrete 5.9.2.3 Stress Limits for Concrete v
5941 For Temporary Stresses before Losses 59.23.1 For Temporary Stresses before Losses v
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5.9.4.1.1 Compression Stresses 5.9.2.3.1a Compressive Stresses v
59.4.1.2 Tensile Stresses 5.9.2.3.1b Tensile Stresses v
5.9.4.2 For Stresses at Service Limit State after Losses 5.9.23.2 For Stresses at Service Limit State after Losses v
594.2.1 Compression Stresses 5.9.2.3.2a Compressive Stresses v
59.4.2.2 Tension Stresses 5.9.2.3.2b Tensile Stresses v
5.9.5 Loss of Prestress 5.9.3 Prestress Loss 4
59.5.1 Total Loss of Prestress 59.3.1 Total Prestress Loss 4
5.9.5.1-1 A.7(‘,,7- = Af,yEs + Af‘,,u- 59.3.1-1 Af,zr = A.f;JES + Af,zLT v
5.9.5.1-2 A.7(‘,,7- = Af,;p + Af,m + Af,;Es + AprT 59.3.1-2 Af,zr = Af,,F + Af,m + Af,,Ex + Af,,LT v
5.9.5.2 Instantaneous Losses 5.9.3.2 Instantaneous Losses v
5.9.5.21 Anchorage Set 5.9.3.2.1 Anchorage Set v
5.9.5.2.2 Friction 5.9.3.2.2 Friction v
5.9.5.2.2a Pretensioned Construction 59.3.2.2a Pretensioned Members 4
5.9.5.2.2b Post-Tensioned Construction 5.9.3.2.2b Post-Tensioned Members 4

T = f _,(Kx a) ~ _ _ ~(Kx+na
5952201 Yo = Lu(l=e ) 5932201 Mo = Ly(Ime ) v

- _ g —u(a+0.04) - _ 4 —p(+0.04)
59522b2 M =Sy (1m70) 5932202 M= Sy (1m0 v
€5.9.522b-1 @ =ou *oi 5932201 @ =+Voi taj %
59522b2 @=ZAa=ZyAq;+Aa; 5932202 @=ZAa=ZAql+Aq}
5.9.5.23 Elastic Shortening 5.9.3.2.3 Elastic Shortening v
5.9.5.2.3a Pretensioned Members 5.9.3.2.3a Pretensioned Members v

. E, . . E, .
5952321 M= —fw 593.23a1 A= —fw v

Ea Eu
. 2 . B
Ao = A S U +e, 4)—e,M A, A = Ay S U, +e,” 4)—e,M A4,
Y pES 7 ALE . Y pES AIE,
C5.9.5.2.3a-1 A, (I, +e, A)+ &E& ci C5.9.3.2.3a-1 4, , +e, )+ gEg < v
P P

5.9.5.2.3b Post-Tensioned Members 5.9.3.2.3b Post-Tensioned Members v

. N-1E, | N-1E,
5.9.523b-1  Mows = s Sea 5932301 s = 7 S v

o N At e A)=e M, A, N1 A U e A) -, M, 4,
€5.9.5.2.3b-1 TPES TN A I E C5.9.3.2.3b-1 PES TN , A1 E, v

A, (I, +e, 4,)+—=5= A (I, +eA)+—55"C
2 m E ps g m &g
P P
_ Asp2 _ Asp2
595232 N TN N ZE c59323b2 N =N/ N, T v
spl spl

5.9.5.2.3c Combined Pretensioning and Post-Tensioning 5.9.3.2.3c Combined Pretensioning and Post-Tensioning v
5.9.5.3 Approximate Estimate of Time Dependent Losses 5.9.3.3 Approximate Estimate of Time Dependent Losses v

. Sodys Sy :
59.5.3-1 A = IO'OTV/‘Y\V +12.07,v,, +Af, 59331 Mour ZIO'OTY"V“ +12.07,v, +Af,, v
595.3-2 v, =1.7-001 593.3-2 1, = 170011 v
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_ 5 _ 5
5.9.5.3-3 T 5.9.3.3-3 A v
5.9.5.4 Refined Estimates of Time-Dependent Losses 5.9.34 Refined Estimates of Time-Dependent Losses v
5.9.5.4.1 General 5.9.3.4.1 General v
A prr = Af pse + Mpcr + Mopr1)ia + Noprr =Af sz + M per + M pr )i +
505.4.1-1 f1‘LT ¢ f‘pr .f‘p(,R fpkl)w/ 590.3.4.1-1 prr ( f;sR f;(,R f;kl)zd v
(A psp + A pep + A pr2 = M pss)ar (Af psp + A pep + N orz = Mopss s
5.9.5.4.2 Losses: Time of Transfer to Time of Deck Placement 5.9.3.4.2 Losses: Time of Transfer to Time of Deck Placement v
5.9.5.4.2a Shrinkage of Girder Concrete 5.9.3.4.2a Shrinkage of Girder Concrete v
5954221 Yo =8 E Ky 5934221 M =8 E Ky v
1 1
K= E 4 4. K= E A A v
5.9.5.4.2a-2 vz Bl B Aoy, (10)] 5.9.3.4.2a-2 vz Lol 2% N oy, (10)]
E, 4, 1, E, 4, 1,
5.9.5.4.2b Creep of Girder Concrete 5.9.3.4.2b Creep of Girder Concrete v
EI’ E!’
5.9.5.4.2b-1 Afp(‘k = Fﬁg{)wh (tu o )Km 5.9.3.4.2b-1 Af,,cR = E ngp\Vh (Z‘/’t’ ) Ku/ v
5.9.5.4.2c Relaxation of Prestressing Strands 5.9.3.4.2c Relaxation of Prestressing Strands v
S S S| S
5954201 A, =7 —=-055 5934201 A, =" Z--055 v
K.\ /, K.\ /,
Julog 240)( o 3 5w+ Ay ) for log(t) (f; 3(Afpsr + Dfpcr)
A A =| Lo QNI g ssily 2Bt B ) | 1 A =] (L‘_O.SS)] 1 3Ofnse + Bycr) | v
C5.9.5.4.2¢-1 PR {KL log(241,) | 1, 7 i C5.9.3.4.2¢-1 for1 K, Tog(@) \foy Tt id
5.9.5.4.3 Losses: Time of Deck Placement to Final Time 5.9.34.3 Losses: Time of Deck Placement to Final Time v
5.9.5.4.3a Shrinkage of Girder Concrete 5.9.3.4.3a Shrinkage of Girder Concrete v
5954321 M =8,EK, 5934321 M =tuE K,
1 1
K, = E 4 Ae K= E 4 Ae v
5954322 L2 e 2 0.7y, (1,01)] 59.3.4.3a2 e 2 2 07y, (1,,0)]
E, 4 I E, 4 1,
5.9.5.4.3b Creep of Girder Concrete 5.9.3.4.3b Creep of Girder Concrete v
. E, . E,
Afp('n = F’f(g[) I:Wb(t/ ol )_‘Ub(twt, )}Ku/ AprD :F’ﬁ;g;v |:‘Uh (t/ ,t,)— Yy (t‘,,t, )]Ku/
5.9.5.4.3b-1 “ 5.9.3.4.3b-1 ‘& v
+F:Aflu‘ub[tpt‘/]1<n/ +ff’Af“[‘l’b(t/wthKu/
5.9.5.4.3c Relaxation of Prestressing Strands 5.9.3.4.3c Relaxation of Prestressing Strands
59543c1 e =M 59343c1 M =M
5.9.5.4.3d Shrinkage of Deck Concrete 5.9.3.4.3d Shrinkage of Deck Concrete
- E,, . E,;
5954301 A =LA, [1+0.7y,(¢,.1,) ] 5934341 A = FALK, [1+0.7y,(1,.1,) ] v
. Eagr AdLe e 1 €& " _ Parfitenn AL v 1%
59543d2 My = 7 |- 59343d2 My = —— v
T o, () L L T oy, ()] a1
5.9.5.4.4 Precast Pretensioned Girders without Composite Topping 5.9.3.4.4 Precast Pretensioned Girders without Composite Topping v
5.9.5.4.5 Post-Tensioned Nonsegmental Girders 5.9.3.45 Post-Tensioned Nonsegmental Girders v




7th Ed. With 2016 Interim Revisions 8th Ed. Modifications to the 8th Ed.
Article or Equation Article or Equation Unchanged | Editorial Updated New Removed

5.9.3.5 Losses in Multi-Stage Prestressing v

5.9.5.5 Losses for Deflection Calculations 5.9.3.6 Losses for Deflection Calculations v
5.9.4 Details for Pretensioning v

5.10 Details of Reinforcement 5.10 Reinforcement v

5.10.1 Concrete Cover 5.10.1 Concrete Cover v

5.10.1 Concrete Cover 5.14.3 Concrete Cover v

5.10.2 Hooks and Bends 5.10.2 Hooks and Bends v

5.10.2.1 Standard Hooks 5.10.2.1 Standard Hooks v

5.10.2.2 Seismic Hooks 5.10.2.2 Seismic Hooks 4

5.10.2.2 Seismic Hooks 5.11.4.1.4 Transverse Reinforcement for Confinement of Plastic Hinges v

5.10.2.3 Minimum Bend Diameters 5.10.2.3 Minimum Bend Diameters v

5.10.3 Spacing of Reinforcement 5.10.3 Spacing of Reinforcement v

5.10.3.1 Minimum Spacing of Reinforcing Bars 5.10.3.1 Minimum Spacing of Reinforcing Bars v

5.10.3.1.1 Cast-in-Place Concrete 5.10.3.1.1 Cast-in-Place Concrete v

5.10.3.1.2 Precast Concrete 5.10.3.1.2 Precast Concrete 4

5.10.3.1.3 Multilayers 5.10.3.1.3 Multilayers v

5.103.1.4 Splices 5.10.3.1.4 Splices v

5.10.3.1.5 Bundled Bars 5.10.3.1.5 Bundled Bars v

5.10.3.2 Maximum Spacing of Reinforcing Bars 5.10.3.2 Maximum Spacing of Reinforcing Bars v

5.10.3.3 Minimum Spacing of Prestressing Tendons and Ducts 5.9.4.1 Minimum Spacing of Pretensioning Strand v

5.10.3.3.1 Prestensioning Strand 5.9.4.1 Minimum Spacing of Pretensioning Strand v
5.9.5.1 Minimum Spacing of Post-Tensioning Tendons and Ducts v

5.10.3.3.2 Post-Tensioning Ducts—Girders Straight in Plan 5.9.5.1.1 Post-Tensioning Ducts—Girders Straight in Plan v

5.10.3.3.3 Post-Tensioning Ducts—Girders Curved in Plan 5.9.5.1.2 Post-Tensioning Ducts—Girders Curved in Plan v

5.10.3.4 Maximum Spacing of Prestressing Tendons and Ducts in Slabs 5.9.4.2 Maximum Spacing of Pretensioning Strand in Slabs v

5.10.3.4 Maximum Spacing of Prestressing Tendons and Ducts in Slabs 5.9.5.2 Maximum Spacing of Post-Tensioning Tendons and Ducts in Slabs v

5.10.3.5 Couplers in Post-Tensioning Tendons 5.9.5.3 Couplers in Post-Tensioning Tendons v

5.10.4 Tendon Confinement 5.9.5.4 Tendon Confinement v

5.10.4.1 General 5.9.5.4.1 General v

5.10.4.2 Wobble Effect in Slabs 5.9.5.4.2 Wobble Effect in Slabs v

5.10.4.3 Effects of Curved Tendons 5.9.5.4.3 Effects of Curved Tendons 4

5.10.4.3.1 Design for In-Plane Force Effects 5.9.5.4.4 Design for In-Plane Force Effects v

5.10.4.3.1a In-Plane Force Effects 5.9.5.4.4a In-Plane Force Effects 4

_£L _ A4

51043121 Tew se544a1  Fou= v

5.10.4.3.1b Shear Resistance to Pull-out 5.9.5.4.4b Shear Resistance to Pull-out v

5104311 sosaab1 v

5.1043.1b-2 Vn = 0154 A 59544b2 Vo =015dg AN v

Qs e

5.104.3.1b-3 d, =d. + . 5.9.5.4.4b-3 dy,=d.+ 4 v

5.1043.1b-4 Loy =10 % 59544b-4 Do =1 d”T v

5104.3.1b-5 d, =d, + % + % 5.9.5.4.4b5  d,=d + % + % v
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5.10.4.3.1c Cracking of Cover Concrete 5.9.5.4.4c Cracking of Cover Concrete v

(74 ) (o4, )s

- h ds - h ds
5104311 s 58544cl s v
12 12

("o, (", )i

5104312, _ hy )" 59544c2 . _ hy )" v
mid — A1 mid — AL
24 24
5104313 Jo =Y 59544c3 T =Y
5.10.4.3.1d Regional Bending 5.9.5.4.4d Regional Bending
51043.1d-1 M, = W 59544d1 M, :W
5.10.4.3.2 Out-of-Plane Force Effects 5.9.5.4.5 Out-of-Plane Force Effects 4
s _R . P

5.10.4.3.2-1 S 5.9.5.4.5-1 A v
5.10.5 External Tendon Supports 5.9.5.5 External Tendon Supports v
5.10.6 Transverse Reinforcement for Compression Members 5.10.4 Transverse Reinforcement for Compression Members v
5.10.6.1 General 5.10.4.1 General v
5.10.6.2 Spirals 5.10.4.2 Spirals v
5.10.6.3 Ties 5.10.4.3 Ties v
5.10.7 Transverse Reinforcement for Flexural Members 5.10.5 Transverse Reinforcement for Flexural Members v
5.10.8 Shrinkage and Temperature Reinforcement 5.10.6 Shrinkage and Temperature Reinforcement v

1.30bh 1.30bh
5.10.8-1 CT2(brh)f, 5.10.6-1 CT2(brh)f, v

<4 < <A <
5.10.8-2 0.11<4,<0.60 5.10.62 0.11< 4 <0.60 v
134, 134,
€5.10.8-1 42— €5.10.6-1 Ay z—— v
Perimeter( fy) Perimeter( /y)

5.10.9 Post-Tensioned Anchorage Zones 5.9.5.6 Post-Tensioned Anchorage Zones v
5.10.9.1 General 5.9.5.6.1 General v
5.10.9.2 General Zone and Local Zone 5.9.5.6.1 General v
5.10.9.2.1 General 5.9.5.6.1 General v
5.10.9.2.2 General Zone 5.9.5.6.2 General Zone v
5.10.9.2.3 Local Zone 5.9.5.6.3 Local Zone v
5.10.9.2.4 Responsibilities 5.9.5.6.4 Responsibilities v
5.10.9.3 Design of the General Zone 5.9.5.6.5 Design of the General Zone v
5.10.9.3.1 Design Methods 5.9.5.6.5a Design Methods v
5.10.9.3.2 Design Principles 5.9.5.6.5b Design Principles v
5.10.9.3.3 Special Anchorage Devices 5.9.5.6.6 Special Anchorage Devices v
5.10.9.3.4 Intermediate Anchorages 5.9.5.6.7 Intermediate Anchorages v
5.10.9.3.4a General 5.9.5.6.7a General v
5.10.9.3.4b Crack Control Behind Intermediate Anchors 5.9.5.6.7b Crack Control Behind Intermediate Anchors 4
510934b-1 1o~ O2Efads 59567b-1 Lo~ 02ESoudy v
5.10.9.3.4c Blister and Rib Reinforcement 5.9.5.6.7¢c Blister and Rib Reinforcement v
5.10.9.3.5 Diaphragms 5.9.5.6.8 Diaphragms v
5.10.9.3.6 Multiple Slab Anchorages 5.8.4.5.5 Multiple Slab Anchorages v
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_ a _ a
5109361 1= 010A | 1-= 584551 L= 010R (1= v
_ a _ a
5109362 L=020F [1-— 584552 r,=0207, |1-% ,
5.10.9.3.7 Deviation Saddles 5.9.5.6.9 Deviation Saddles v
510.9.4 Application of the Strut-and-Tie Model to the Design of the General 5827 Application to the Design of the General Zones of Post-Tensioning v
T Zone o Anchorages
5.10.9.4.1 General 58271 General v
5.10.9.4.2 Nodes 5.8.2.7.2 Nodes v
5.10.9.4.3 Struts 5.8.2.73 Struts 4
5.109.4.4 Ties 5.8.2.74 Ties v
5.10.9.5 Elastic Stress Analysis 5.8.3 Elastic Stress Analysis v
5.10.9.5 Elastic Stress Analysis 5.83.1 General v
5.10.9.5 Elastic Stress Analysis 5.8.3.2 General Zones of Post-Tensioning Anchorages v
5.10.9.6 Approximate Stress Analyses and Design 5.8.4 Approximate Stress Analysis and Design v
5.10.9.6 Approximate Stress Analyses and Design 5.8.4.5 General Zones of Post-Tensioning Anchorages v
5.10.9.6.1 Limitations of Application 5.8.4.5.1 Limitations of Application v
5.10.9.6.2 Compressive Stresses 5.8.4.5.2 Compressive Stresses v
. 0.6P k 0.6Px
Jom=————— 1= u
5.10.9.6.2-1 altae [ 21 58.4.5.2-1 altae | L1 v
' by ¢ ’ by
5109622 Kk=1+|2-" [0.3 + 1) c845292  k=1+|2--% (0.3 + ﬁ] v
Aeff 15 Aeff 15
k=1 k=1
5.10.9.6.2-3 5.8.4.5.2-3 v
5.10.9.6.3 Bursting Forces 5.8.4.5.3 Bursting Forces v
a . a .
5109.6.3-1  Tnw =025XF, [1 - ;) + 0.5 |Z(F, sina)] 584531 T =0-25%F, (1 - ;) + 0.5 |Z(B, sino)] v
= —2e)+5esi = —2e)+5esi
5.10.9.6.3-2 dpws = 0.5(h —2e)+5esina 5.8.4.53-2 dows = 0.5(h —2e)+5esino
5.10.9.6.4 Edge Tension Forces 5.8.4.5.4 Edge Tension Forces
5.10.9.7 Design of Local Zones 5.8.4.4 Local Zones v
5.10.9.7.1 Dimensions of Local Zone 5.8.4.4.1 Dimensions of Local Zone 4
5.10.9.7.2 Bearing Resistance 5.8.4.4.2 Bearing Resistance v
5109721 =¥ 584421 F=9.4, v
. , |4 . . |4
5109722 f,=0.7 /5 |— 5.8.4.4.2-2 £,=07 10 |— v
Ag Ae
=2251! =225f!
5.10.9.7.2-3 /, Ja 5.8.4.4.2-3 1, Ja v
033 0.33
5.10.9.7.2-4 n/t <0.08 [QJ 5.8.4.4.2-4 n/t <0.08 [Q] v
fh .fh
5.10.9.7.3 Special Anchorage Devices 5.8.4.4.3 Special Anchorage Devices v
5.10.10 Pretensioned Anchorage Zones 5.9.4.4 Pretensioned Anchorage Zones v
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5.10.10.1 Splitting Resistance 5.9.44.1 Splitting Resistance v
5101011 T lA 59.4.4.1-1 £=/A
5.10.10.2 Confinement Reinforcement 5.9.4.4.2 Confinement Reinforcement v
5.9.5 Details for Post-Tensioning v
5.10.11 Provisions for Seismic Design 5.11 Seismic Design and Details v
5.10.11.1 General 5.11.1 General v
5.10.11.2 Seismic Zone 1 5.11.2 Seismic Zone 1 v
5.10.11.3 Seismic Zone 2 5.11.3 Seismic Zone 2 v
5.10.11.3 General 5.11.3.1 General v
5.10.11.4 Seismic Zones 3 and 4 5.11.4 Seismic Zones 3 and 4 v
5.10.11.4.1 Column Requirements 5.11.4.1 Column Requirements v
5.10.11.4.1a Longitudinal Reinforcement 5.11.4.1.1 Longitudinal Reinforcement v
5.10.11.4.1b Flexural Resistance 5.11.4.1.2 Flexural Resistance 4
5.10.11.4.1c Column Shear and Transverse Reinforcement 5.11.4.1.3 Column Shear and Transverse Reinforcement 4
5.10.11.4.1d Transverse Reinforcement for Confinement at Plastic Hinges 5.11.4.1.4 Transverse Reinforcement for Confinement at Plastic Hinges v
S 44 "’
510114101 P = 01257 5114141 p,=—%2 0.12f—f v
b4 (dcs) f,
5.10.11.4.1d-2 4, 20.30 sh, f 4 1 5.11.4.1.4-2 A, 2030sh, LA 1 v
1 LA f L4
A, > 0.12sh A A, = 0.12sh S
5.10.11.4.1d-3 A = D129 5.11.4.1.4-3 o = 01288 = v
5.10.11.4.1e Spacing of Transverse Reinforcement for Confinement 5.11.4.15 Spacing of Transverse Reinforcement for Confinement v
5.10.11.4.1f Splices 5.11.4.1.6 Splices v
5.10.11.4.2 Requirements for Wall-Type Piers 5.11.4.2 Requirements for Wall-Type Piers v
51011421  =02531bd, 511.4.2-1 v, =0.253hfbd, ,
51011422 = 511.4.2-2 Vo=ev, v
51011423 Vo =] 006307 +p,f, [pd 511423 Vo =[0.0630F +p, 7, |bd ,
5.10.11.4.3 Column Connections 5.11.4.3 Column Connections 4
51011431 Vo <03800d0f! 511431 v, <0380bdf! v
51011431 Vo <03800d0f! 511431 v, <0380bd0f! v
5.10.11.4.4 Construction Joints in Piers and Columns 5.11.4.4 Construction Joints in Piers and Columns v
5.10.11.4.4-1 V,= (Av/f} +O‘751311) 5.11.4.4-1 v, = (A‘,,f;. +0A75P“) v
5.10.12 Reinforcement for Hollow Rectangular Compression Members 5.10.7 Reinforcement for Hollow Rectangular Compression Members v
5.10.12.1 General 5.10.7.1 General v
5.10.12.2 Spacing of Reinforcement 5.10.7.2 Spacing of Reinforcement v
5.10.12.3 Ties 5.10.7.3 Ties v
5.10.12.4 Splices 5.10.7.4 Splices v
5.10.12.5 Hoops 5.10.7.5 Hoops v
5.11 Development and Splices of Reinforcement 5.10.8 Development and Splices of Reinforcement v
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5.11.1 General 5.10.8.1 General v
5.11.1.1 Basic Requirements 5.10.8.1.1 Basic Requirements v
5.11.1.2 Flexural Reinforcement 5.10.8.1.2 Flexural Reinforcement v
5.11.1.2.1 General 5.10.8.1.2a General 4
5.11.1.2.2 Positive Moment Reinforcement 5.10.8.1.2b Positive Moment Reinforcement v
M., , M,
5111221 fa == L €5.108.12b-1 fa = 7= T L v
5.11.1.2.3 Negative Moment Reinforcement 5.10.8.1.2c Negative Moment Reinforcement v
5.11.1.2.4 Moment Resisting Joints 5.10.8.1.2d Moment Resisting Joints v
5.11.2 Development of Reinforcement 5.10.8.2 Development of Reinforcement v
5.11.2.1 Deformed Bars and Deformed Wire in Tension 5.10.8.2.1 Deformed Bars and Deformed Wire in Tension v
5.11.2.1.1 Tension Development Length 5.10.8.2.1a Tension Development Length v
A A * A A An* Ay * A A
5112111/, =€{,,,X{% 5.10821a-1 f,={,x % v
/, /
Jy y
sa1.2112 Ly =24d,—= 51082122 {4 =24d,—= v
A A
5.11.2.1.2 Modification Factors which Increase 2d 5.10.8.2.1b Modification Factors which Increase £d 4
511.2.1.3 Modification Factors which Decrease €d 5.10.8.2.1c Modification Factors which Decrease €d v
dh
5112131 04She=T =10 5.108.2.1c-1 v
b r N
04<2,<10
d d
04<h, =—>2—<1.0 __ %
i . e = v
5.11.2.1.3-1 c, +k, 5.10.8.2.1c2 otk
- - v
5.11.2.1.3-2 k, =404, /(sn) 5.10.8.2.1¢-3 k, =404, /(sn)
1= (AS required) A= (Avrequired)
5.11.2.1.3-3 e (A.; provided 5.10.8.2.1c-4 e Aj provided ) v
5.11.2.2 Deformed Bars in Compression 5.10.8.2.2 Deformed Bars in Compression v
5.11.2.2.1 Compressive Development Length 5.10.8.2.2a Compressive Development Length v
5.10.8.2.2a-1 Ly =1L g2 v
0.63d,f, 0.63d,f,
5112211 lpZ2—=— 5.10.8.22a-2 luZ—F—=— v
J. /.
l,2034d,f l,203d,f,
5.11.2.2.1-2 i oSy 5.10.8.2.2a-3 @ oSy v
5.11.2.2.2 Modification Factors 5.10.8.2.2b Modification Factors 4
5.11.2.3 Bundled Bars 5.10.8.2.3 Bundled Bars v
5.11.2.4 Standard Hooks in Tension 5.10.8.2.4 Standard Hooks in Tension 4
5.11.2.4.1 Basic Hook Development Length 5.10.8.2.4a Basic Hook Development Length v
AP
5.10.8.2.4a-1 [, =/, x| ——=— 4
A
38.0d, [ f, 38.0d, [ f,
Ly = b —F Iy = b2 v
5.11.2.4.1-1 b 60.0 [7»\/]‘—"(} 5.10.8.2.4a-2 hb 50.0 \/E
5.11.2.4.2 Modification Factors 5.10.8.2.4b Modification Factors v
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5.11.2.4.3 Hooked-Bar Tie Requirements 5.10.8.2.4c Hooked-Bar Tie Requirements v
5.11.2.5 Welded Wire Fabric 5.10.8.2.5 Welded Wire Fabric v
5.11.2.5.1 Deformed Wire Fabric 5.10.8.2.5a Deformed Wire Fabric 4
f,—20.0 f,—20.0
£112511  lu 2095th 5.10825a-1 fw ZOA%d”W v
2630 0630ty
5.11.2.5.1-2 hd =0+ s, 01 5.10.8.2.5a-2 Thd =0t SJ\/Z' v
5.11.2.5.2 Plain Wire Fabric 5.10.8.2.5b Plain Wire Fabric 4
/ 8.50 At 13 8.50 At v
5.11.2.5.2-1 a = 0V ———— 5.10.8.2.5b-1 @ = 0V ————
Sw }‘\/TL Sw 7»\/7
5.11.2.6 Shear Reinforcement 5.10.8.2.6 Shear Reinforcement v
5.11.2.6.1 General 5.10.8.2.6a General v
5.11.2.6.2 Anchorage of Deformed Reinforcement 5.10.8.2.6b Anchorage of Deformed Reinforcement v
_ 0444, 1, L 0444, /, v
5.11.2.6.2-1 Y IZ 5.10.8.2.6b-1 =Ty I
5.11.2.6.3 Anchorage of Wire Fabric Reinforcement 5.10.8.2.6¢ Anchorage of Wire Fabric Reinforcement v
5.11.2.6.4 Closed Stirrups 5.10.8.2.6d Closed Stirrups v
5.11.3 Development by Mechanical Anchorages 5.10.8.3 Development by Mechanical Anchorages v
5.11.4 Development of Prestressing Strand 5.9.4.3 Development of Pretensioning Strand v
5.11.4.1 General 5.9.4.3.1 General v
5.11.4.2 Bonded Strand 59.4.3.2 Bonded Strand v
2 -2,
5.11.4.2-1 lg 2 K[.fps —gfpeJdb 5.9.4.3.2-1 la 2 K(fp.s —gf,m]db v
Spel px Spel ps
5.11.4.2-2 Sox = 60d, 5.9.4.3.2-2 Spx = 60d, v
l,. —60d, ¢, —60d
-, px b . -, px b,
5.11.4.2-3 Sox = Tpe +m(. = Fye) 5.9.4.3.2-3 Sox = Tpe +m( =Sy v
5.11.4.3 Partially Debonded Strands 5.9.433 Debonded Strands v
5.11.5 Splices of Bar Reinforcement 5.10.8.4 Splices of Bar Reinforcement v
5.11.5.1 Detailing 5.10.8.4.1 Detailing v
5.11.5.2 General Requirements 5.10.8.4.2 General Requirements v
5.11.5.2.1 Lap Splices 5.10.8.4.2a Lap Splices v
_ 2ndy, [yl _ 20y, [yl s v
5.11.5.2.1-1 max KA, f,, 5.10.8.4.2a-1 max KA S,
5.11.5.2.2 Mechanical Connections 5.10.8.4.2b Mechanical Connections v
5.11.5.2.3 Welded Splices 5.10.8.4.2¢ Welded Splices v
5.11.5.3 Splices of Reinforcement in Tension 5.10.8.4.3 Splices of Reinforcement in Tension v
5.11.53.1 Lap Splices in Tension 5.10.8.4.3a Lap Splices in Tension v
5.11.5.3.2 Mechanical Connections or Welded Splices in Tension 5.10.8.4.3b Mechanical Connections or Welded Splices in Tension v
5.11.5.4 Splices in Tension Tie Members 5.10.8.4.4 Splices in Tie Members v
5.11.5.5 Splices of Bars in Compression 5.10.8.4.5 Splices of Bars in Compression v
5.11.5.5.1 Lap Splices in Compression 5.10.8.4.5a Lap Splices in Compression v
£, =0.5mf,d l.=0.5mf,d
5115511 e~ 03 51084521 ¢~ 0 v
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5115512 Lo =m(09,-240)d, 51084522 (e=m(091,-24.0)d, v
5.11.5.5.2 Mechanical Connections or Welded Splices in Compression 5.10.8.4.5b Mechanical Connections or Welded Splices in Compression v
5.11.5.5.3 End-Bearing Splices 5.10.8.4.5¢ End-Bearing Splices v
5.11.6 Splices of Welded Wire Fabric 5.10.8.5 Splices of Welded Wire Fabric v
5.11.6.1 Splices of Welded Deformed Wire Fabric in Tension 5.10.8.5.1 Splices of Welded Deformed Wire Fabric in Tension v
5.11.6.2 Splices of Welded Smooth Wire Fabric in Tension 5.10.8.5.2 Splices of Welded Smooth Wire Fabric in Tension v
5.12 Durability 5.14 Durability v
5.12.1 General 5.14.1 Design Concepts v
5.14.2 Major Chemical and Mechanical Factors Affecting Durability v
5.14.2.1 General 4
5.14.2.2 Corrosion Resistance v
5.14.2.3 Freeze-Thaw Resistance 4
5.14.2.4 External Sulfate Attack v
5.14.2.5 Delayed Ettringite Formation v
5.12.2 Alkali-Silica Reactive Aggregates 5.14.2.6 Alkali-Silica Reactive Aggregates v
5.14.2.7 Alkali-Carbonate reactive Aggregates v
5.10.1 Concrete Cover 5.14.3 Concrete Cover v
5.12.3 Concrete Cover 5.10.1 Concrete Cover v
5.12.4 Protective Coatings 5.14.4 Protective Coatings v
5.12.5 Protection of Prestressing Tendons 5.14.6 Protection of Prestressing Tendons v
5.13 Specific Members 5.12 Provisions for Structure, Components and Types v
5.13.1 Deck Slabs 5.12.1 Deck Slabs v
5.13.2 Diaphragms, Deep Beams, Brackets, Corbels, and Beam Ledges v
5.13.2.1 General v
5.13.2.2 Diaphragms 5.8.2.8 Application to design of Pier Diaphragms v
5.13.2.2 Diaphragms 5.12.4 Diaphragms v
5.13.2.3 Detailing Requirements for Deep Beams 5.8.4.1 Deep Beams v
513231 Np = (j)fyAS > 0.12b,s v
5.13.2.4 Brackets and Corbels 5.8.4.2 Brackets and Corbels v
5.13.24.1 General 5.8.4.2.1 General 4
130411 Mo=Va N (h-d) ssaniy  M.=Va N (h-d) v
5.13.2.4.2 Alternative to Strut-and-Tie Model 5.8.2.9 Application to the Design of Brackets and Corbels v
5.13.2.4.2 Alternative to Strut-and-Tie Model 5.8.4.2.2 Additional Requirements v
V,=02fbd, =027
5.13.2.4.2-1 ! Jbd. 5.8.4.2.2-1 V,=02/bd,
V,=08b,d, =0.
5.13.2.4.2:2 ! " 5.8.4.2.2-2 V,=08bd, v
V. =(0.2-0.07a,/d)fb.d = - i
s132423 a,/d) .4, 584223  Vu=(02-007a,/d)fbd, P
V,=(0.8-028a,/d, )b,d = _
5132424 7 a,/d,)b, 584224 Va=(08-028a,/d)bd P
24, 24,
5132425 4 =214, 5.8.4.2.2-5 Azt 4, v
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5.13.2.4.2-6 4, ZO'S(A.\- 7A17) 5.8.4.2.2-6 A, ZO'S(A» 7An) v
> >
130407 AN, sgazay  MENCIY,
5.13.2.5 Beam Ledges 5.8.4.3 Beam Ledges v
5.13.25.1 General 5.8.43.1 General v
5.13.2.5.2 Design for Shear 5.8.43.2 Design for Shear v
5.13.2.53 Design for Flexure and Horizontal Force 5.8.4.3.3 Design for Flexure and Horizontal Force v
5.13.2.5.4 Design for Punching Shear 5.8.43.4 Design for Punching Shear
_ -
5132541 Vo= 01250 fI(W+2L+2d,)d, ssa3as  V,=0.1250fbd,
= (W +L+ = !
5132542 Vo= 0125M) fI(W+L+d,)d, ssa3as  V,=0.1250fbd, P
— ’ o ’
5132543 Vo= 012WFI(0W +L+d, +e)d, 584343 V., =0.1254f'bd, v
sgazar O AW v
584342  Dwt2a,>L+2d, v
584344  TWT2LT2d, v
b,=05W+L+d, +c<W+2L+2d,
5.8.4.3.4-5 o v
5.8.4.3.4-6 b, :%(D +d, )+ D 4
5.8.4.3.4-7 bl,:%(D+d/)+§+6£%(D+d/)+D 4
5.13.2.5.5 Design of Hanger Reinforcement 5.8.43.5 Design of Hanger Reinforcement v
A4, (0.5f, 0.54, f, (W +3a,
5132551 V, :¥(W +3a,) 5.8.4.35-1 g :% .,
4,1, 4,1,
5132552 V== S 5.8.4.3.5-2 V== v
v, =(0.06311b,d, )+ ) (w+2d,) z 4,1,
5.13.2.5.5-3 » =Y Jebrdy s / 5.8.4.3.5-3 v, :(0~0637»x/fb,»d,»)+ N (w+2d,) v
5.13.2.5.6 Design for Bearing 5.8.43.6 Design for Bearing v
5.13.3 Footings 5.12.8 Footings v
5.13.3.1 General 5.12.8.1 General v
5.13.3.2 Loads and Reactions 5.12.8.2 Loads and Reactions v
5.13.3.3 Resistance Factors 5.12.8.3 Resistance Factors v
5.13.3.4 Moment in Footings 5.12.84 Moment in Footings v
5.13.3.5 Distribution of Moment Reinforcement 5.12.8.5 Distribution of Moment Reinforcement v
A =4 2 A =4 2 v
5.13.3.5-1 s-BW 5-SD B+1 5.12.8.5-1 s-BIW 5-5D B+1
5.13.3.6 Shear in Slabs and Footings 5.12.8.6 Shear in Slabs and Footings v
5.13.3.6.1 Critical Sections for Shear 5.12.8.6.1 Critical Sections for Shear v
5.13.3.6.2 One-Way Action 5.12.8.6.2 One-Way Action v
5.13.3.6.3 Two-Way Action 5.12.8.6.3 Two-Way Action v
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5133631 V- [0063 + 0‘126%\/71)“‘1,, <0.126 077 bd, 5128631 V= [0.063 + 0';26]x\/7b(,d,, <0.126 077 b,d, v
= < ! = !
5.13.3.6.3-2 V= V. < 01920 bd, sise32 T hE 0192377 bd, v
5.13.3.6.3-3 V. =00632017bd, 5128633 - 0063217 b,d, v
5133634 Vi :@ 5128634 V; :@ v
5.13.3.7 Development of Reinforcement 5.12.8.7 Development of Reinforcement v
5.13.3.8 Transfer of Force at Base of Column 5.12.8.8 Transfer of Force at Base of Column v
5.13.4 Concrete Piles 5.12.9 Concrete Piles v
5.13.4.1 General 5.12.9.1 General v
5.13.4.2 Splices 5.12.9.2 Splices v
5.13.4.3 Precast Reinforced Piles 5.12.9.3 Precast Reinforced Piles v
5.13.43.1 Pile Dimensions 5.129.3.1 Pile Dimensions v
5.13.43.2 Reinforcing Steel 5.12.9.3.2 Reinforcement v
5.13.4.4 Precast Prestressed Piles 5.129.4 Precast Prestressed Piles v
5.13.4.4.1 Pile Dimensions 5.12.9.4.1 Pile Dimensions v
5.13.4.4.2 Concrete Quality 5.12.9.4.2 Concrete Quality v
5.13.4.4.3 Reinforcement 5.12.9.4.3 Reinforcement v
5.13.4.5 Cast-in-Place Piles 5.12.9.5 Cast-in-Place Piles v
5.13.45.1 Pile Dimensions 5.12.9.5.1 Pile Dimensions v
5.13.4.5.2 Reinforcing Steel 5.12.9.5.2 Reinforcement v
5.13.4.6 Seismic Requirements 5.11 Seismic Design and Details
5.13.4.6.1 Zone 1
5.13.4.6.2 Zone 2 5.11.3.2 Concrete Piles
5.13.4.6.2a General 5.11.3.2.1 General v
5.13.4.6.2b Cast in Place Piles 5.11.3.2.2 Cast in Place Piles 4
5.13.4.6.2c Precast Reinforced Piles 5.11.3.2.3 Precast Reinforced Piles v
5.13.4.6.2d Precast Prestressed Piles 5.11.3.2.4 Precast Prestressed Piles v
5.13.4.6.3 Zones 3 and 4 5.11.4.5 Concrete Piles
5.13.4.6.3a General 5.11.45.1 General v
5.13.4.6.3b Confinement Length 5.11.4.5.2 Confinement Length v
5.13.4.6.3c Volumetric Ratio for Confinement 5.11.4.53 Volumetric Ratio for Confinement v
5.13.4.6.3d Cast in Place Piles 5.11.4.54 Cast in Place Piles v
5.13.4.6.3e Precast Piles 5.11.455 Precast Piles 4
5.14 Provisions for Structure Types 5.12 Provisions for Structure Components and Types v
5.14.1 Beams and Girders 5.12.3 Beams and Girders v
5.14.1.1 General 5.123.1 General v
5.14.1.2 Precast Beams 5.12.3.2 Precast Beams v
5.14.1.2.1 Preservice Conditions 512321 Preservice Conditions v
5.14.1.2.2 Extreme Dimensions 5.12.3.2.2 Extreme Dimensions v
5.14.1.2.3 Lifting Devices 5.12.3.2.3 Lifting Devices v
5.14.1.2.4 Detail Design 5.12.3.2.4 Detail Design v
5.14.1.2.5 Concrete Strength 5.12.3.2.5 Concrete Strength v
5.14.1.3 Spliced Precast Girders 5.12.34 Spliced Precast Girders v
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5.14.13.1 General 5.12.3.4.1 General v
5.14.1.3.2 Joints between Segments 5.12.3.4.2 Joints between Spliced Girders v
5.14.1.3.2a General 5.12.3.4.2a General v
5.14.1.3.2b Details of Closure Joints 5.12.3.4.2b Details of Closure Joints v
5.14.1.3.2c Details of Match-Cast Joints 5.12.3.4.2c Details of Match-Cast Joints v
5.14.1.3.2d Joint Design 5.12.3.4.2d Joint Design v
5.14.1.3.3 Girder Segment Design 5.12.3.4.3 Girder Segment Design v
5.14.1.3.4 Post-Tensioning 5.12.344 Post-Tensioning v
5.14.1.4 Bridges Composed of Simple Span Precast Girders Made Continuous |5.12.3.3 Bridges Composed of Simple Span Precast Girders Made Continuous v
5.14.14.1 General 5.12.3.3.1 General 4
5.14.1.4.2 Restraint Moments 5.12.3.3.2 Restraint Moments 4
5.14.1.4.3 Material Properties 5.12.3.3.3 Material Properties v
(2] {2
C5.14.1.4.3-1 € pcive = € C5.12.3.3.3-1 € pcive = € v
A, A,
5.14.1.4.4 Age of Girder When Continuity Is Established 5.12.3.34 Age of Girder When Continuity Is Established v
5.14.1.4.5 Degree of Continuity at Various Limit States 5.12.3.35 Degree of Continuity at Various Limit States v
5.14.1.4.6 Service Limit State 5.12.3.3.6 Service Limit State v
5.14.1.4.7 Strength Limit State 5.12.3.3.7 Strength Limit State v
5.14.1.4.8 Negative Moment Connections 5.12.3.3.8 Negative Moment Connections v
5.14.1.4.9 Positive Moment Connections 5.12.3.3.9 Positive Moment Connections v
5.14.1.4.9a General 5.12.3.3.9a General
5.14.1.4.9b Positive Moment Connection Using Mild Reinforcement 5.12.3.3.9b Positive Moment Connection Using Nonprestressed Reinforcement
5.14.1.4.9¢ Positive Moment Connection Using Prestressing Strand 5.12.3.3.9¢ Positive Moment Connection Using Prestressing Strand v
514149¢1  f,, = (=8 512339¢1  f,, = (Ol v
0.228 0.228
514149¢2  f,, = % 512339¢2  f,, = % v
5.14.1.4.9d Details of Positive Moment Connection 5.12.3.3.9d Details of Positive Moment Connection v
5.14.1.4.10 Continuity Diaphragms 5.12.3.3.10 Continuity Diaphragms v
5.14.1.5 Cast-in-Place Girders and Box and T-Beams 5.12.3.5 Cast-in-Place Girders and Box and T-Beams v
5.14.1.5.1 Flange and Web Thickness 5.12.3.5.1 Flange and Web Thickness v
5.14.1.5.1a Top Flange 5.12.3.5.1a Top Flange v
5.14.1.5.1b Bottom Flange 5.12.3.5.1b Bottom Flange v
5.14.1.5.1c Web 5.12.3.5.1c Web 4
5.14.1.5.2 Reinforcement 5.12.3.5.2 Reinforcement v
5.14.1.5.2a Deck Slab Reinforcement Cast-in-Place in T-Beams and Box Girders |5.12.3.5.2a Deck Slab Reinforcement Cast-in-Place in T-Beams and Box Girders
5.14.1.5.2b Bottom Slab Reinforcement in Cast-in-Place Box Girders 5.12.3.5.2b Bottom Slab Reinforcement in Cast-in-Place Box Girders
5.14.2 Segmental Construction 5.12.5 Segmental Concrete Bridges v
5.14.2.1 General 5.12.5.1 General v
5.14.2.2 Analysis of Segmental Bridges 5.12.5.2 Analysis of Segmental Bridges v
5.14.22.1 General 5.12.5.2.1 General v
5.14.2.2.2 Construction Analysis 5.12.5.2.2 Construction Analysis v
5.14.2.2.3 Analysis of the Final Structural System 5.12.5.2.3 Analysis of the Final Structural System v
5.14.2.3 Design 5.12.5.3 Design v
5.14.23.1 Loads 5.12.5.3.1 Loads v
5.14.2.3.2 Construction Loads 5.12.5.3.2 Construction Loads 4
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5.14.2.3.3 Construction Load Combinations at the Service Limit State 5.12.5.3.3 Construction Load Combinations at the Service Limit State v
5.14.2.3.4 Construction Load Combinations at Strength Limit States 5.12.534 Construction Load Combinations at Strength Limit States v
5.14.2.3.4a Superstructures 5.12.5.3.4a Superstructure Load Effects and Structural Stability v
5.14.2.34a-1 5.12.5.3.4a-1

2yQ = 1.1(DC + DIFF)+ 1.3(CEQ + CLL) + A + Al 2yQ = 1.1(DC + DIFF)+ 1.3(CEQ + CLL) + A + Al
5.14.2.3.4a-2 5.12.5.3.4a-2 v

Y0 =DC + CEQ + A4 + Al 2yQ =DC + CEQ + A4 + Al
5.14.2.3.4b Substructures 5.12.5.3.4b Substructures 4
5.14.2.3.5 Thermal Effects During Construction 5.12.53.5 Thermal Effects During Construction v
5.14.2.3.6 Creep and Shrinkage 5.12.5.3.6 Creep and Shrinkage v

— EL — E(

C5.14.2.3.6-1 off W C5.12.5.3.6-1 off W v
5.14.2.3.7 Prestress Losses 5.12.5.3.7 Prestress Losses v
5.14.2.3.8 Provisional Post-Tensioning Ducts and Anchorages 5.12.5.3.9 Provisional Post-Tensioning Ducts and Anchorages v
5.14.2.3.8a General 5.12.5.3.9a General v
5.14.2.3.8b Bridges with Internal Ducts 5.12.53.9b Bridges with Internal Ducts v
5.14.2.3.8c Provision for Future Dead Load or Deflection Adjustment 5.12.5.3.9¢ Provision for Future Dead Load or Deflection Adjustment v
5.14.2.3.9 Plan Presentation 5.12.5.3.10 Plan Presentation v
5.14.2.3.10 Box Girder Cross-Section Dimensions and Details 5.12.5.3.11 Box Girder Cross-Section Dimensions and Details v
5.14.2.3.10a Minimum Flange Thickness 5.12.5.3.11a Minimum Flange Thickness v
5.14.2.3.10b Minimum Web Thickness 5.12.5.3.11b Minimum Web Thickness v
5.14.2.3.10c Length of Top Flange Cantilever 5.12.5.3.11c Length of Top Flange Cantilever v
5.14.2.3.10d Overall Cross-Section Dimensions 5.12.5.3.11d Overall Cross-Section Dimensions v
5.14.2.3.10e Overlays 5.14.5 Deck Protection Systems v
5.14.2.3.11 Seismic Design 5.12.5.3.12 Seismic Design v
5.14.2.4 Types of Segmental Bridges 5.12.5.4 Types of Segmental Bridges v
5.14.2.4.1 General 5.12.5.4.1 General v
5.14.2.4.2 Details for Precast Construction 5.12.5.4.2 Details for Precast Construction v
5.14.2.4.3 Details for Cast-in-Place Construction 5.12.5.4.3 Details for Cast-in-Place Construction v
5.14.2.4.4 Cantilever Construction 5.12.5.4.4 Cantilever Construction v
5.14.2.45 Span-by-Span Construction 5.12.5.4.5 Span-by-Span Construction v
5.14.2.4.6 Incrementally Launched Construction 5.12.5.4.6 Incrementally Launched Construction v
5.14.2.4.6a General 5.12.5.4.6a General v
5.14.2.4.6b Force Effects Due to Construction Tolerances 5.12.5.4.6b Force Effects Due to Construction Tolerances v
5.14.2.4.6c Design Details 5.12.5.4.6¢ Design Details v
5.14.2.4.6d Design of Construction Equipment 5.12.5.4.6d Design of Construction Equipment v
5.14.2.5 Use of Alternative Construction Methods 5.12.5.5 Use of Alternative Construction Methods v
5.14.2.6 Segmentally Constructed Bridge Substructures 5.12.5.6 Segmentally Constructed Bridge Substructures v
5.14.2.6.1 General 5.12.5.6.1 General v
5.14.2.6.2 Construction Load Combinations 5.12.5.6.2 Construction Load Combinations v
514263 LongitudinaIAReinforcement of Hollow, Rectangular Precast 512.56.3 L?ngitudinal Reinforcement of Hollow, Rectangular Precast Segmental v

Segmental Piers Piers
5.14.3 Arches 5.12.6 Arches v
5.14.3.1 General 5.12.6.1 General v
5.14.3.2 Arch Ribs 5.12.6.2 Arch Ribs v
5.14.4 Slab Superstructures 5.12.2 Slab Superstructures v
5.14.4.1 Cast-in-Place Solid Slab Superstructures 5.12.2.1 Cast-in-Place Solid Slab Superstructures v
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100 100
— < 50% — < 50%
5.14.4.1-1 N 5.12.2.1-1 N v
100 f,. 100 f,
_ — = < 50% - — = < 50% v
5.14.4.1-2 JL 60 o 5.12.2.1-2 JL 60 o
5.14.4.2 Cast-in-Place Voided Slab Superstructures 5.12.2.2 Cast-in-Place Voided Slab Superstructures v
514421 Cross-Section Dimensions 512221 Cross-Section Dimensions v
5.14.4.2.2 Minimum Number of Bearings 5.12.2.2.2 Minimum Number of Bearings v
5.14.4.2.3 Solid End Sections 5.12.2.23 Solid End Sections v
5.14.4.2.4 General Design Requirements 5.12.2.2.4 General Design Requirements v
5.14.4.2.5 Compressive Zones in Negative Moment Area 5.12.2.2.5 Compressive Zones in Negative Moment Area v
5.14.4.2.6 Drainage of Voids 5.12.2.2.6 Drainage of Voids v
5.14.4.3 Precast Deck Bridges 5.12.2.3 Precast Deck Bridges v
5.14.43.1 General 5.12.2.3.1 General v
5.14.43.2 Shear Transfer Joints 5.12.2.3.2 Shear Transfer Joints v
514433 Shear-Flexure Transfer Joints 5.12.2.3.3 Shear-Flexure Transfer Joints v
5.14.43.3a General 5.12.2.3.3a General v
5.14.43.3b Design 5.12.2.3.3b Design v
5.14.4.3.3c Post-Tensioning 5.12.2.3.3c Post-Tensioning v
5.14.4.3.3d Longitudinal Construction Joints 5.12.2.3.3d Longitudinal Construction Joints v
5.14.4.3.3e Cast-in-Place Closure Joint 5.12.2.3.3e Cast-in-Place Closure Joints v
5.14.43.3f Structural Overlay 5.12.2.3.3f Structural Overlay v
5.14.5 Additional Provisions for Culverts 5.12.7 Culverts 4
5.14.5.1 General 5.12.7.1 General v
5.14.5.2 Design for Flexure 5.12.7.2 Design for Flexure v
5.14.5.3 Design for Shear in Slabs of Box Culverts 5.12.7.3 Design for Shear in Slabs of Box Culverts v
S A Vd, A Vd
R V.=10.0676 1 f] + 4A6f‘#]bd€ X V. =] 0.0676 LJf + 4.6 =< |pd v
5.14.5.3-1 [ bd. M, 5.12.7.3-1 f S bd. M, .
- ST K - 0126&\/741761( .
5.15 References 5.15 References v
Appendix A5  Basic Steps for Concrete Bridges Appendix A5  Basic Steps for Concrete Bridges v
A5.1 General A5.1 General v
A5.2 General Considerations A5.2 General Considerations v
A5.3 Beam and Girder Superstructure Design A5.3 Beam and Girder Superstructure Design v
AS5.4 Slab Bridges AS5.4 Slab Bridges v
A5.5 Substructure Design A5.5 Substructure Design v
Appendix B5  General Procedure for Shear Design with Tables Appendix B5  General Procedure for Shear Design with Tables v
B5.1 Background B5.1 Background v
B5.2 Sectional Design Model—General Procedure B5.2 Sectional Design Model—General Procedure v
., (09p,TY
i R vV, = V+| —e v
5.8.2.1-6 B5.2-1 o u [ 24, ]
Td,
5.8.2.1-7 BS5.2-2 Ve =Vat3 v
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‘M—“JrOASN +0.5V, -V |cot0—4 1 ‘M—“+0ASN +0.5[V, =V, |cot0-4,,/,
B5.2-1 d u =V s po B5.2-3 d u u =V ps o v
e, .= e =
* 2AEA+EA,) * AEA+E,A,)
W—"+05N +0.3|V, -V, [cot®- 4,,f, ‘M—uosN +0.5|V,~V,|cot6- 4, f,
B5.2-2 d, DAV, e ") s po B5.2-4 d DV B T psd po v
€, = g =
EA+E,A, E A +E,A,
M : 1% :
Bl 05N, +0.5]7, -7, |coto- 4, f Bt 05N, +0.5)7, -7, [cot6- 4, 1
p f W psS o p u w oS po
B5.2-3 g =+ B5.2-5 g =~ D v
: 2(E A +EA+E,A,) . 2(E A, +EA+E,A,)
S, =S, 1.38 <80 in. S, =S, 1.38 <80in.
a, +0.63 a,+0.63
B5.2-4 ¢ B5.2-6 v
g +e g, +¢e
CB5.2-1 g, =——* B5.2-1 g, =L v
2 2
Appendix C5 Upper Limits for Articles Affected by Concrete Compressive Appendix C5 Upper Limits for Articles Affected by Concrete Compressive
Strength Strength
. Articles Modified to Allow the Use of Reinforcement with a . Articles Modified to Allow the Use of Reinforcement with a
Appendix D5 i . ) . Appendix D5 . . . .
Specified Minimum Yield Strength Up to 100 ksi Specified Minimum Yield Strength Up to 100 ksi
5.13 Anchors 4
5.13.1 General 4
5.13.2 General Strength Requirements v
5.13.2.1 Failure Modes to be Considered 4
5.13.2.2 Resistance Factors 4
5.13.2.3 Determination of Anchor Resistance 4
5.13.3 Seismic Design Requirements v
5.13.4 Installation 4




